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Entomological Notes 

Parthenogenesis in Aleurodes. — Williams ('17, Journ. Genetics, 
6:256-267), in a paper entitled "Some Problems of Sex Ratios and 
Parthenogenesis," presents results of a study of sex relations in a 
common and widely distributed white-fly, Aleurodes vaporariorum, 
which occurs in North and South America, the West Indies, Europe, 
and New Zealand. This insect has two races, one in England which 
produces females parthenogenetically, and the other in the United 
States produces males parthenogenetically. Fertilized eggs yield an 
equality of the sexes, and since the eggs would produce one sex 
only if unfertilized, it is argued that there must be two kinds of 
sperm, both of which develop in equal numbers. The similarity to 
the case of Phylloxera carycecaulis is indicated, the chief diflferences 
being the production of both sexes in sexual families and the ab- 
sence of regular alternation of sexual and parthenogenetic genera- 
tions. The occurrence of "male-" and "female-producing" races 
of a single species, each of different geographical distribution and 
varying sex proportions, raises the question of their origin. "Ex- 
ternal conditions may alter the sex ratio in a colony by preventing 
pairing." The effect of partial or complete failure to pair on the 
sex ratio in both races is discussed. "Male-producing" species or 
races are more liable to die out, while in the "female-producing 
races, the male sex is gradually lost, the race becoming in time com- 
pletely parthenogenetic." The original home of a species may be 
indicated by the presence of both sexes, in case it is represented in 
another locality by only one sex. An illustration is drawij from 
the Pear Thrips of California, Tceniothrips inconsequens, which 
occurs in the United States, Canada, and Europe. In America, 
males are not known, but in Europe both sexes are common. This 
is regarded as evidence that the original home of the species was 
in Europe and that females carried to Amreica have continued to 
reproduce parthenogenetically. "Maleness" would be introduced if 
a male be imported and subsequent mating with a female accom- 
plished. Males might then become quite general. "The resulting 
events would, however, depend on the sexes produced by fertilized 
eggs and the relative fecundity of fertilized and parthenogenetic 
females." Another example closely analogous seems to appear in 
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a second species of thrips, JEolothrips fasciatus, common in England 
and represented usually by males and females, the latter exceeding 
the former slightly in number. This same species is also rather 
common in the United States but, of the large number of individ- 
uals studied from different localities, only two males have thus 
far been recorded. Mention is also made of the chalcid, Tricho- 
gramma prctiosa, which occurs in two morphologically indistin- 
guishable races, one in America and the other in Europe. The former 
produces males only by parthenogenesis, while the latter gives 
females only or a mixture of males and females. 

Sex in Anthothrips.—Shull (17, Genetics, 2:480-488), in a 
study of "Sex Determination in Anthothrips verbasci," finds that 
males and females are abundant, that fully formed spermatozoa 
are produced by the male, and that copulation is of frequent occur- 
rence in nature. Furthermore, virgin females, also deposit unfer- 
tilized eggs and the results of experiments show that such eggs 
produce only individuals of the male sex. Females, which were 
known to have mated either in captivity or in nature, were isolated 
and the immediate progeny examined. In some cases, both sons 
and daughters were produced ; in others, only sons appeared, the 
interpretation of the latter being the development from unfertilized 
eggs even though the mother had been fertilized. Evidence is pre- 
sented to support the conclusion that the fertilized eggs produce 
only females. This case is then a parallel to that of the honey- 
bee, and it seems that there is "some means of withholding the 
spermatozoa, so that unfertilized eggs may be laid even while sperma- 
tozoa are present." 

Amitosis in Adipose Cells. — Nakahara ('17, Anat. Rec, 13:81- 
86) finds that the adipose cells of various insects furnish "good evi- 
dence that amitosis does not mean the approach of degeneration, 
or aberration at all. but this kind of nuclear division may be chiefly, 
if not entirely, to secure the increase of the nuclear surface to meet 
the physiological necessity which is due to active metobolic inter- 
changes between nucleus and cytoplasm." Beginning at an early 
stage, the adipose cell nucleus continues to divide amitotically, while 
late in the third larval stage the cell stores up albuminous granules 
in the cell-body. Thus the cell-nuclei undergoing amitosis have not 
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degenerated but the cells proceed with their usual active processes. 
Furthermore, it is claimed that the nuclei "themselves take a direct 
part in the formation of the albuminous granules." 

Nucleoli of Silk-gland Cells. — Nakahara ('17, Journ. Morph., 
29:55-73) has made a morphological and chemical study of the 
nucleoli of the silk-gland cells in the larvse of a butterfly, Pieris 
rapce, and those of a caddis-fly, Neuronia postica. These cells are 
characterized by multiple nucleoli, and while nucleoli are now gen- 
erally considered as passive by-products of nuclear activity, their 
role in the process of secretion has not been fully established. In 
the insects mentioned, the nucleoH increase in number by the division 
of the preexisting ones and increase quantitatively as the gland 
becomes more functional. Some of the nucleoli migrate into the 
cell-body, this migration continuing throughout the life of the func- 
tional cell, and apparently constitute at least one source of the 
secretion product of the cell. Migrating nucleoli appear to "give 
oflf phosphorus to form themselves one of the lowest members of 
the nuclein series." 

Origin of Photogenic Organs. — Hess ('17, Ent. News, 28:304- 
310) has studied the "Origin and Development of the Photogenic 
Organs of Photuris pennsylvanica De Geer (Col.)." Three con- 
flicting views exist concerning the origin of these organs: (1) that 
they are modified hypodermal cells, (2) that they are formed from 
both ectoderm and mesoderm, and (3) that they originate from fat 
cells. Recent papers by Vogel (1912) and Williams (1916) present 
evidence in support of the view that the light producing organ arises 
from fat cells. Hess finds that in 14-day embryos the hypodermis 
on the ventro-lateral portion of each side of the eighth abdominal 
segment shows a proliferation and enlargement of the cells. As 
development goes on, these regions appear successively as a distinct 
nodule on the inner surface of the hypodermis ; as organs completely 
separated from the hypodermis except at the two ends of each 
where they remain attached ; and as distinct, two-layered organs 
supplied with tracheal and nerve connections. It thus appears that 
"instead of arising from fat cells, the embryonic organ is formed by 
a proliferation of hypodermal cells, which are ectodermal in origin." 
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Hibernation. — Baumberger ('17, Annals Ent. Soc. Am., 10:179- 
186) has studied certain insects with reference to the phenomenon 
of hibernation, inspecting, among other features, the commonly con- 
sidered hypothesis that low temperature or low mean temperature 
is conducive to its appearance. Experiments with the banana fly, 
Drosophila mclanogaster, showed that in no case was a persistent 
quiescent condition developed by the low temperatures. "Larv« 
and adults after twenty days in ice box were immediately activated 
by high temperature." Humidity experiments with the larvae of 
Isia isabella and Apantesis nais, which hibernate at a definite date 
irrespective of low temperatures, showed that "high temperature, 
abundant food and any relative humidity is not sufficient stimulus 
to overcome the 'tendency" of the insects to hibernate." It is there- 
fore concluded that this quiesence is predetermined and in those 
insects having a definite periodical hibernation, the "quiescence can 
only be overcome by a certain period of low temperature and the 
organism then by a compensatory lengthening of the next stage 
regains its normal rhythm. Other insects are more plastic and 
instead of showing a definite period of hibernation, merely remain 
quiescent during periods of low temperature, and are active imme- 
diately after the temperature is raised." The latter class can be 
reared continuously in the greenhouse. Every degree of this peri- 
odicity is represented among insects. It is concluded that insects 
hibernate : ( 1 ) as adults when the food habits permit the proper 
oviposition at the earliest warm weather, (2) as larvae when a 
protection from low temperature permits feeding at the latest date 
possible, and (3) as pupae or eggs "because they are nonf ceding 
resistant stages." It appears from the evidence that the phenom- 
enon of hibernation is the result of repeated efifect of winter, and 
that the rhythmic character has been determined by the habits of 
the species. 

Nature of the Cervical Region. — Crampton ("17, Annals Ent. 
Soc. Am., 10:187-197) presents a critical discussion and review of 
the evidence bearing on the true nature of the neck region of insects 
(Veracervix; Cervicum ; "Microthorax"). The presence of plates 
in the neck region has led to the development in the past of theories 
(1) that the cervicum represents a "labial segment," or (2) that it 
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is a vestigial segment of the thorax. Crampton assembles the evi- 
dence to show that the neck is in every way homologous with the 
other intersegmental areas between the thoracic segments and does 
not represent a segment at all; that this region, like other inter- 
segmental ones, has no ganglia or other segmental structures, either 
in the adult or embryonic stages ; that the labium is not its append- 
age; and that a labial segment already exists in the head to which 
the labium is attached. While intersegmental plates between the 
other thoracic segments have not been preserved in many of the 
Pterygotan insects, and while only traces of them appear in still 
others, yet they do appear in the Apterygotan insects, such as Japyx 
and Eosentomon, and "since these are among the most primitive 
of living insects, we are justified in assuming that the conditions 
which they present approximate the original ones, in many respects." 
Inanition of Dermestid Larva. — Wodsedalek ('17, Science, 
46:366-367) reports remarkable viability in the larvie of Trogo- 
derma tar sale (Dermestidse). In starvation experiments, larvae 
lived without food as follows : newly hatched, four months ; one- 
fourth grown larvae, about fourteen months; those about one-half 
grown, almost three years ; those three-fourths grown, four years ; 
most of the largest specimens, over four years, several over four 
and one-half years ; and one of the largest, five years and approxi- 
mately two months. Gradual reduction in body-size was one char- 
acteristic of the starvation effect. Ecdysis also occurred at inter- 
vals, the successive cast skins being smaller and smaller. Starved 
individuals which had almost attained the maximum decrease again 
grew in size when supplied with plenty of food, alternate inanition 
and feeding accompanied by alternate reduction and increase of size 
was accomplished three distinct times with the same individuals. 

Development of Malpighian Tubules. — Nelson ('17, Science, 
46:343-345) contributes to the knowledge of the relation of the 
Malpighian tubules to the hind-intestine in the larvae of the honey- 
bee. The mid-intestine is essentially a blind sac and subsequently 
there is established a connection between the mid-intestine and the 
hind-intestine. In the feeding larva of the honey-bee, the caudal 
ends of the tubules are blind from the time of hatching up to the 
sealing of the cell. After the cell is capped, a communication be- 
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tween the mid- and hind-intestine is developed through which the 
fecal accumulations of the former are expelled and, at the same 
time, each of the four Malpighian tubules establishes connection 
with the hind-intestine by a fine canal. "The history of the Mal- 
pighian tubules and that of the mid-intestine during the feeding 
period of larval life are therefore parallel in that both, in addition 
to performing their original functions, retain and store up the 
accumulated excreta which is discharged only after feeding ceases, 
when such discharge on the interior of the cell occupied by the larva 
would not involve contamination of the food." 

Starvation and Wing D ei'elopment. —Grtgory ('17, Biol. Bull., 
33:296-303), in a study of the efifect of starvation on the wing devel- 
opment of the green pea aphid, Microsiphum destructor, offers data 
leading to the conclusion that external conditions control the appear- 
ance of wings in this species. Under normal conditions, winged and 
wingless individuals appear in varying numbers at different periods 
in the life history, the wingless forms predominating in the early 
part of the season, while the winged forms multiply toward the end 
of the summ.er. The summary of all experiments on wingless par- 
ents shows "that 25 starved individuals produced 1,257 young, 46 
per cent, of which had wings; that 22 normal individuals produced 
1,149 young, 9.7 per cent, of which were winged. The starved 
mothers had about three times as many winged young as the con- 
trol." Since the food supply was the only variable factor, it alone 
must be responsible for the results. Temperature may have an 
indirect effect in decreasing the appearance of wings, and there is 
some possibility that overcrowding on the plants out in nature may 
also have an effect due to decrease of food supply. The suggestion 
that the first born of the mother would be better nourished and 
fewer wings would appear than in those born at the end of the 
reproductive period is not supported, counter-evidence appearing in 
the larger number of winged forms in the offspring of the older 
parents. In experiments on winged mothers, starvation seemingly 
had little effect. It thus appears that reduction of food supply is 
the chief factor in bringing about the appearance of wings in the 
progeny of wingless mothers. "The wing anlage appears to be 
present in all the parthenogenetic females and depends directly 
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upon the condition of the food supply of the mother for its stimu- 
lation or suppression of development." 

Olfactory Organs of Lepidoptcra. — Mclndoo ('17, Journ. 
Morph., 29:33-54) made a morphological study of the olfactory 
pores of forty-three species of Lepidoptera distributed among nine- 
teen families in order to determine whether these organs are better 
adapted structurally to receive olfactory stimuli than are the anten.- 
nal organs. It was found that the olfactory pores of Lepidoptera 
occur on the legs, wings, and, in some species, on the mouth parts. 
The disposition of these pores is similar to that of Hymenoptera and 
Coleoptera. Structurally, they resemble those of other insects, 
allowing for certain slight variation. Since in these olfactory pores 
the ends of the sense fibers come into direct contact with the air, 
they are better adapted structurally to receive olfactory stimuli than 
are the antennal organs which are covered with hard chitin. 

Paul S. Welch. 

Kansas State Agricultural College. 

PHOTOMICROGRAPHS IN COLOR 

Mees (American Photography 1917; and English Mechanic, 
Sept. 14, 1917) communicates from the research laboratory of the 
Eastman Kodak Co. the process of making lantern slides repre- 
senting photomicrographs of stained sections. The print is made in 
stained gelatin instead of the usual process. 

The process of making such a print is as follows : Lantern 
plates (Seed or Standard plates are satisfactory) are sensitised by 
bathing for five minutes in a 2}4 per cent, solution of ammonium 
bichromate containing 5 c.c. of strong ammonia to the litre, the 
temperature of the bath being not above 65° F. The plates are 
then rinsed for two or three seconds in clean water, drained, and 
dried as uniformly as possible, being kept in the dark during drying. 
The sensitised plates are then exposed through the glass under 
the negative to the light of an arc lamp, the average exposure being 
about three minutes at 18 inches distance. Printing cannot be 
done by daylight, or sharp images will not be obtained. The exposed 
plates are then developed by rocking in trays of water at about 



